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Section1

SamplingObjectives

The RIFieldSamplingPlanwillincorporatefieldactivitiesand dataanalyses
tocharacterizethe natureand extentof contan-dnationatthe DHA sitefor
purposes ofassessingriskassociatedwith the contaminants of concern and
evaluatingremedialalternativestoaddress thatrisk.Through the courseof
the fieldinvestigation,a database wiU be developed which characterizesthe
followingsitemedia:

• Surface Soils, C\.l
• Subsurface Soils,
• Groundwater,
• Sediments,and
• SurfaceWater.

0

In ordertofuliycharacterizethesemedia, CDM willre-analyzeselected c

archivedsamples from the 1991/1992 investigationforarsenic,cadmium and
EPA's TargetAnalyte List.

In order toaddress thepotentialcontan-dnationinthe Kingbridge Park area,it
isproposed tofirstconduct a geophysicalsurvey to locatethesubsurface
anomalies and, second employ intrusivetechniquestosample subsurfacesoils
and groundwater.

CDM willalsocouectsurfacewater and sediment samples to characterizeboth
media and determine ifthey have been impacted by surfaceand subsurface
contaminationatthe site.

The remainder ofthisreportdetailsthe locationand frequency ofsampling as
well as themethodologiesby which thesamples wU be collected.Also
includedisa summary ofallprescribedanalyses.

;@P@ SE, CDM Camp Dresser & McKee 1-1
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Section2

Sampling Locationand Frequency

Method Descriptionto DefineExtentofContamination

The Remedial Investigationwillincorporatefieldactivitiesand dataanalyses
tocharacterizethe natureand extentofcontaminationat theDHA Siteforthe
purposes ofdevelopingand evaluatingremedialalternatives,and a ing the
riskofexistingor threatenedcontaminantmigrationon human healthand the

cc,environment.Through thecourseofthe fieldinvestigation,a databasewillbe
developedtouse incharacterizingallmedia atthesite,cont,@@t fateand
transportprocesses,and contaminantimpactson publichealthand the

cenvirorunent.Thissectionliststheobjectivesofeach portionofthe field
sampling plan.

The samplingprogram developedforthisRI/FS willaddressthefollowing
media:

• Analyses on archivedsurfaceand subsurfacesamples;
• Near-surfacegeopyhsicalsurveys;
• Subsurfacesoilsampling;
• Groundwater sampling;
• Sediment sampling;and
• Surfacewater sampling.

Table2-1providesa sun-anaryofthemedia tobe sampled during thefield
exercises.FieldQA/QC samplesarenot includedon thetable.A brief
summary oflaboratoryanalysesisincludedin each subsection.Section3.5
detailstheprescribedlaboratoryanalysesforallsamples to be collectedatthe
DHA Site.

ArchivedSamples

The purpose of re-analyzingarchivedsamples istoenhance thepreviously
collectedarsenicand cadmium datageneratedby XRF analyses.Select
archivedsamples willalsobe analyzedfortheTargetAnalyteList(TAL)
metalsas a means of determiningwhether otherpotentialcontaminantsof
concernare presenton-siteabove a depth of18 inchesbelow ground surface.

Ninety-threeof theoriginalgridsamplinglocationswillbe re-analyzedfor
arsenicand cadmium as partofthiseffort.Each of thefivesamples from each
samplingpointwillbe re-analyzed.AU of thesamplinglocationswithinthe
99% ConfidenceInterval(CI)and allof theodd numbered locationsoutsideof

C II?TRPT SE2 CDM Camp Dresser & McKee 2-1
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Table 2-1
Summary of Sampling Locations by Media

DallasHousing AuthoritySite

Monitoring Media to be Sampled (Sample ID)

Point Soil Sediments *'Groundwater SurfaceWater

Surface Subsurface

Archived Samples 726

PI-MW- 1 2

RI-MW- 2 2

RI-MW- 3 2

RI-MW- 4 2

RI-MW- 5 1 2 2

RI-MW- 6 1 2 2

RI-MW- 7 1 2 2 cc

PI-MW- 8 1 2 2 \10

RI-BH- 1 1 2

RI-BH-- 2 1 2

RI-BH- 3 1 2

RI-BH- 4 1 2

RI-BH- 5 1 2

RI-BH- 6 1 2

RI-SH- 7 1 2

RI-BH- 8 1 2

RI-SD- 1 2

-RI-SD----2@,-,-.- -- 2

RI-S-D--3 2

RI-SD- 4 2

RI-SD- 2

RI-SD- 6 2

RI-SD- 7 2

-RI-SW- 1 2

RI-SW- 2- 2

RI-SW- 3 2

RI-SW- 4 2

RI-SW- 5 2

RI-SW- 6 2

PI-SW- 7 2

Total 738 24 14 16 14

*Surface samples include the zero to eighteen inch depth interval.

**Filteredand unfilteredsamples (shown here as seperate samples) willbe collected from each welland

each surface water sampling locationand analyzed.

lgonzale
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samplingLocationandFrequency

theCIwereselected(seeFigure2-1).LocationsselectedforTAL analysesare
shown in Figure2-2.These 76 locationsrepresentapproximatelyeverythird
locationacrossthesite.The 0-1inchsample intervalfrom each ofthe76
locationswillbe analyzed.This representsapproximately9% oftheinitial830
samples collected.The completeanalyticalsummary isprovided inSection5
of thisplan.

SurfaceGeophysicalSurveys

During theRI activities,CDM proposestoconduct a geophysicalsurveyto
delineatesuspectedLmuM areasidenfifiedinhistoricalaerialphotosand
reports.Geophysicaltechniquesarean efficientand economicalmethod to \.C
delineatesubsurfaceanomaliespriorto intrusiveactivities.CDM proposesthe c@,,
use of theGeonicsEM-31 toperform an electromagneticsurvey ofthearea \C
shown inFigure2-3.The EM-31 measures subsurfaceelectricalconductivity
variationsthatarea resultofshallowsubsurfacesoU densityvariationsas well
as variationsin theconductivityofthegroundwater. LocalizedGroundwater
conductivityvariationswithina discretewaterbearingzone isan indicationof
groundwater contamination.

The ground conductivitymetertobe used attheDHA sitewillbe theGeonics
EM-31 instnnnent.Survey transectshave been designed tolocateand outline
potentialwaste disposalsitesand providebackground conductivity
information.The surveytransectsthatareproposed forthe DHA siteshown
in Figure2-3were selectedbased on aerw photos.

Subsurface SoilSampling

Near-surfacegeophysicalsurveys,conducted using an EM-31, willbe
performedpriorto conductingtheintrusivesamplingto helpfocus
investigativeeffortsused to characterizethe fillareasin thecentralportionof
thesite.Trar-Lsversesacrossthefilledareawest of FishtrapLake,thelandfill
areanorthofNavarro ElementarySchooland inthe vicinityoftheformer
West Lagoon willbe performed toidentifysubsurfaceanomalies,and thedata
gatheredwillbe used todetermineexactplacement oftheadditionalmonitor
wellsand borings. .

The proposed monitor welland boringlocatiorlswere selectedtoachievethe
followingobjectives:

• Collectingdata fortheHuman Health/EcologicalImpact Evaluation,
• Collectingdatatoassistinpredictingthefateand mobilityofthe

contaminantsinthesoils,
• Determine background soilcontaminantconcentrations,
• Determinethevolume ofsoiland deleteriousfillmaterialswith

contaminant concentrationsabove clean-upgoals,and

2-2,1 171RP7 SE2 CDM Camp Dresser & McKee
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Section2
SamplingLocationandFrequency

PreliminarydeterminationofnatureandextentofLmuM niaterial

Monitoringwellsand soilboringsinstalledduringtheint=ive sampling
program willbe sitedbased upon theresultsofthegeophysicalsurveys,as
wellas informationacquiredby previousinvestigators.The additional
monitorwellsarelocatedadjacentto ordown gradientofsuspectedor
potentialsourceareas.The boringswillservetodelineatetheextentofthe fill
areas.

Currently,itisanticipatedthatfouradditionalmonitorwellsand eightsoil
boringswillbe requiredtobetterdelineatetheextentand natureofthe fill
areas.Figure24 identifiestheexistingwellsand boringsand theapproximate
locationsof theproposed monitoringwellsand borings.

The followingthreesoil/wastesamples willbe collectedfrom eachdrilling \C
location:thesurface,thevadose zone and thesaturatedzone. Samples Willbe-Z*
collectedfrom each2.5footsplit-spooninterval,or5 footcontinuoussampler. C)
AU surfaceand subsurfacesamples willbe analyzedforTAL metalsonly.
One subsurfacesample from each locationwillbe selectedbased on field
observations(i.e.,PIE)readings,waste observed,etc.)and analyzedfor
TAL/TCL inordertoidentifyany additionalcontaminantsofconcern.A
representativesample from each subsurfacelocationwillalsobe analyzedfor
totalorganiccarbon,grainsizedistributionand percentmoisture.The latter
analysesareprescribedtoaidin contaminanttransportanalyses.

Groundwater

Groundwater beneaththe DHA Sitewillbe sampled by installingmonitoring
wellsintotheuppermost waterbearingzone. The fieldactivitiesrelatedto
investigationsofthegroundwater have thefollowingobjectives:

• Determine ifcontaminantsassociatedwiththe soilsand fillmaterials
areleachingto groundwater,

• Determinegroundwater flowdirection,
• Determinecontaminantextent(ifpresent),
• Determine background contaminantconcentrations,
• Characterizehydraulicpropertiesoftheupper waterbearingzone (if

contaminationispresent),
• Estimatecontaminantn-dgrationand
• Evaluatecontaminantfateinthe groundwater(i.e.identificationof

migrationpathways,dischargepointsand groundwater users).

To achievetheseobjectives,fouradditionalshallowmoriitorwellswillbe
installedasshown inFigure24. A typicalwellinstallationdiagram is
providedas Figure2-5.The placement of thescreenwillbe determinedbased
on fieldobservations.The localgradientoftheupper waterbearingzone will
be determinedbased on piezometricmeasurements from alleightwells.

1171APT SE2 COM Camp Dresser & McKm 2-3
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Section2
SamplingLocationand Frequency

Assuminggroundwaterflowdirectionisnorthtonorthwestthisconfiguration
willresultinup-gradient,down-gradient,and cross-gradientwells.

Ifgroundwater contaminationisidentified,stepdrawdown testingof thenew
and oldwellswillbe conducted inorder to characterizethehydraulic
propertiesoftheupper water bearingzone. Understanding thehydraulic
propertiesisessentialtocalculatingcontaminant migrationratesand
identifyingmigrationpathways thatmay existtoan underlyingwater bearing
zone. Ngration pathways must be present forsurfaceconlin-dmtionto
impact the second or thirdwater bearing zone.

Allgroundwater samples collectedwillbe analyzedforTCL/TAL parameters.
Both filteredand unfilteredgroundwater samples willbe collectedforTAL
analyses.New and existingwellswillbe sampled. Analysisofthelaboratory
data and hydraulicgradientdata willresultin background groundwater
qualitydata (upgradientwell),determiningifthe groundwater has been
impacted,and subsequent characterizationofcontaminant distribution C)
(L%oconcentrationlines).Only one round of groundwater sampling isplanned 0
forthe RI.

SurfaceWater/Sediment

The objectiveofthisactivityistodefinethenatureand extentof
contaminationinsurfacewatersand sediments on or adjacenttothe DHA Site.
Specificobjectivesare as follows:

• Determine background contaminant concentrations
• Determine the extentofcontamination insurfacewatersand sediments,
• Determine the impact ofsiteactivitieson surfacewater and sediments,

and
• Evaluatesurfacewater hydrology,includingdrainagepatterns,flow,

and surfacewater/groundwater relationshipsas necessary.

Seven locationswillbe sampled forsurfacewater and sediments.Samples
willbe couectedoff-sitefrom theWest Fork of theTrinityRiveratthe
northernborderof thesite.On-sitesamples willbe collectedfrom FLshtrap
Lake and thedrainage channel thatwas the former West Lagoon. Figure2-6
shows the approximate locationswhere thesesamples willbe taken.

Two sediment samples from each locationwillbe selectedinorderto
characterizethesedimentsand underlying soils.A coresampler willbe
drivenapproximatelyone footbelow the mud-line tocouectthesesamples.
The sample willbe subdividedintotwo samples inordertoprofilethe
sediment column. Surfacewater samples willbe co-locatedwith the sediment
samples and willbe collectedtocharacterizethe water quality.

171R;" SU CDM Camp Dresser & McKee 2-4
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Section2
SamplingLorationand Frequemy

AU surfacewaterand sedimentsampleswillbeanalyzedforTAL metals.
Surfacewater willbe analyzedfortotaland dissolvedmetals.Total
suspended solids(TSS)willbe an additionalparameter forsurfacewater. TSS,
coupled with contaminantconcentrationson sediments willbe used to
evaluateriskand exposure scenariosrelatedtoconsumption ofsurfacewater.
Three sediment samples and threesurfacewater samples willalsobe analyzed
forTCL constituents.Samples forTCL/TAL willbe selectedfrom theareas
most likelytocontaincontaminationand willbe based on fieldobservations.

C)

01171APTso MM Camp Dresser & McKee 2-5
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Lock Monument-type surface completion
4'x4'Concrete

pad
wen Cap

Ground surface

4% Bentonite Portland Type II
Cement Grout

Monitor Well Casing:
2 Lneb, threaded, rubber Casket,
flush.Schedule 40 PVC

Grout to surface

Bentonite seal shall extend
2 feet above the sand pack

20/40 sand pack shallextend
2 feet above the filterpack

10/20 sand filterpack shall
extend 2 feet above the top
of the screened interval

Monitor Well Screen:
.2inch, schedule 40
PVC
O.OVO.02 inch slot

Screen Length = variable

Flush joint threaded bottom cap

REMEDIAL INVESTIGATION

DALLAS HOUSING AUTHORITY

CDM TYPICAL WELL CONSTRUCTION DIAGRAM

DALLAS, TEXAS FIGURE 2-5
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Section3

SamplingEquipmentand Procedures

SamplingEquipment

A listofsamplingequipmentforcollectionofsoilgroundwater,surfacewater
andsedimentsamplesattheDHA siteispresentedinTable3-1.

Soilsamples willbe collectedfrom soilboreholesinstalledby a drillingrig. \C

SoU samples willbe collectedwith a 5-footcontinuoussampler or 2.5foot
split-spoon.Soilsamples willbe "screened"forVOCs usinga Thermo organic
vapor monitor(OVM) with 10.0eV lamp orliNU photo-ionizationdetector
(PID)with9.8eV lamp. Bothoftheabove PID instrumentsuse 100ppm
isobutyleneforcalibratiorlOtherequipment/suppliesutilizesinthesampling
processwillincludea stainlesssteelmixing bowl,trowel,and samplingjm
and bottles.

Ground watersampleswillbe collectedfrom the four2-inchdiametermonitor
wellsinstalledattheDHA siteduringthesiteinvestigation(1991/1992)and
fouradditionalwellsproposedforinstallationduring theRI.Wellswillbe
purged with eithera peristalticpump or PVC bailer.Three tofivewell
volumes willbe purged from eachwellpriortosampling. At least10well
volumes willbe purged from theone new wellfordevelopment.

Water levelsinwellswillbe measured withan electronicwaterlevelindicator.
Conductivityand temperaturewillbe measured usingan electrical
conductivitymeter suchas theYSI S-C-T meter.The pH ofthewaterWillbe
measured from a fieldportablekitusingappropriatestandardsfordaily
calibratiorl

Ground watersamples from themonitorwellswillconsistofbothunfiltered
and fieldfilteredsamples. The samples willbe filteredwithan in-Une0.45um
filter.Fieldfilteringcanbe performed withan in-linefilteronlywhen used
witha perastalticpump. The Geotech FlexFilterisrecommended ifa baileris
used tocouectground water.

Surfacewatersampleswillbe collectedwitheithera Wildco Alpha sampleror
PVC bailer.Samples from FishtrapLake may requirea boatforaccess.Care
must be excisedtoavoidstirringofsedimentsduring thesampling process.

Sediment samples willbe collectedduring theRI/FS witha Wildcocore
sampler. Samples willbe collectedatthe bottom of waterbodiesfrom the0 to
6 inchdepth,6-12inchdepth or from underlyingsoilsifpracticable.

01171APT.u3 MM Camp Dresser & McKee 3-1
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T" 3-1

N Rdd SamplkVPlan
EqulpnwdUst

Oda HousingAudWty

• DrillRigwithhollowsteamauger(subcontractor)
• 5'continuoussampleror2.5footsplftspoon sampler (subcontractor)
• Thermo OVM with10.09V lamp or HNU PID with9.8 9V lamp
• loo ppm lsobutyloneGas (calibrationgas) C-C
• StainlessSteelMixingbowls
• StainlessSteelTrowel
• Measuring Tape
• Compass
• Camera
• PlasticSheeting

Gmund Water

o Drillingdg withhollowstem auger (subcontractor)
a Thermo OVM with10.09V lamp and calibrationgas
s 100 ppm lsobutyleneGas (calibrationgas)
0 4'PVC bailer
a Peristalticpump (Geopump)
n Geotech in-line0.45 um filteror Flex Filter
a Polyethylenetubing
a Water levelindicator
o pH meter
a YSI S-C-T meter

Surfm* Water

• WildcoAlpha BetaSampler or PVC Bailer
• Boat
• Waders
• pH Meter
• YSI S-C-T Meter
• LifePreserver

Sedments

WildcoCore Sampler orSS Hand Auger
Boat
StainlessSteelMixingBowl
StainlessSteelTrowel

Healthand Sakty

• Tyvek or Saranex
• Outer Boots
• Gloves (Clothand Latex)
• Hard Hat
• Respirator(FullFace forBackup)
• RespiratorCartridges

lgonzale
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Sedion3
SamplingEquipmentandProcedures

SamplingProcedures

Step-by-stepinstructionsforfieldsamplingareprovidedinthissectionofthe
FSP.Theproposedfieldsamplingwillinclude:(1)soflboreholesampling;
(2)groundwater;(3)surfacewater;and (4)sediments.

SoilSampling

Soilsampleswillbe collectedata minimum ofthreelocationsoftheDHA site.
Soilsampleswillbe collectedas fouows:

1. Locatesample pointon fieldmap and aerialphotograph.

2. Traveltosamplinglocation.Double checklocationsofutilities,
especiallyoverhead power lines.

3. Locatetheflaggedsampling location. 0

4. Beginfieldlogbook notations(teamleader).

5. Clearlydescribethesampling pointlocation.

6. Sketchsamplinglocationin fieldlogbook

7. Note orientationof 35mm photograph tobe takenofsampling location.

8. Placethesample locationidentificationsignby centerstake.

9. Calibrateand testmonitoringequipment such as PID.

10. Complete variousdetailsin fieldlog book suchas filmroU and
number, weatherconditions,fieldpersonnel,etc.

11. Make sureaugerflightsof drillingrighave beenproperlycleaned.

12. DeconUvninate(alconoxwash and deionizedwaterrinse)allequipment
used inthesample collectionprocess(e.g.,troweland bowl).

13. Setup tableor bench with plasticcoveringtocheck samples as they
come from driller.

14. Put on cleandisposablelatexglovespriortohandlingequipment and
samples.

15. Begindrillingborehole%ith 5@-footcontinuoussampler or 2.5-footsplit-
spoon and hollow stem auger flights.

16. Decontaminatesamplersaftercollectionofsoil.
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Section3
SamplingEquipmentand Procedures

17. Screen soilsamples forvolatilecompounds using the PID and couect
soilwith high PID readings(grabsample from split-spoon).

18. Inspectsamples forsmelterslagand batterychips.

19. Remove grab sample from split-spoon for VOC analysis. Do not mix
sample. Remove the remaining soil from split-spoon and place in
mixing bowl (compositesample).

20. CoRect additionalsoU samples (grabs)based on visualinspection,odor,
and/or PID measurements.

21. Describe the soilmaterials in the fieldlog book for each depth interval.
Note water leveldepth in borehole (ffpresent). C)

(D
22. Drillapproximately6 to12 inchesintothenativebedrock (EagleFord r-

formation).

23. Placesamples incooler.Cool to approximately4*C with icein double-
sealed plasticbags.

24. Following drillingoftheboreholeand sampling,theentireborehole
willbe grouted up tothesoilsurface.

25. Auger cuttingswillbe put intosteel55-gaBon drums tobe disposedon
thebasisofanalyticalresults.Drums willbe closed.

26. Decontaminate allsampling equipment.

27. Complete fieldlogbook and move tonext location.

28. Ship samples tothe NDRC Laboratoryevery one totwo days,or as
needed.

29. Placeauger cuttingsin55-gaUon drun-Ls,mark drun-Lswith soilboring
number and date.

Ground Water Sampling

Ground water samples willbe collectedatthe DHA sitefrom eightmonitor
wells inthe Kingbridge Park area.The procedures fortheinstallationof
monitor well(s)and collectionofground water samples isdescribedbelow.

1. Locatesample pointon fieldmap.

2. Travelto sampling location.

3. Locate the flaggedsampling location.Double check locationofutilities,
especiallyoverhead power lines.

4. Begin fieldlogbook notations(fieldteam leader).
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SamplingEquiprnentandProcedures

S. Make suresomeoneelsecanlocatesamplingpointfromyournotes.

6. Sketchsampling locationinfieldlog book.

7. Note orientationof35mm photograph tobe takenof samplinglocation.

8. Placethesample locationidentificationsignby centerstake.

9. Calibrateand testmonitoringequipment such as PID.

10. Complete fieldlogbook regardingvariousdetailssuch as filmroUand
photograph number, weatherconditions,fieldsampling personneletc.

11. Make sure auger flightsof drillingrig have been properly cleaned.

12. Decontaminate(alconoxwash and deionizedwaterrinse)equipment.

13. Inspectmonitor wellsuppliesaccordingtospecificationsgivento
driller. C)

14. Setup tableor bench with plasticcoveringtocheck sofdsamplesas
theycome from driller.

15. Begindrillingboreholewith5-footcontinuoussamplerand hollow
stem auger flights.

16. Check soilsamples forvolatilecompounds using thePID and cobect
any soilwith high PID readingsforanalysisofheadspace gas (e.g.,
placesoilinplasticbag and scanwithPID).

17. Inspectsamples forsmelterslagand batterychips.

18. Describethesoilmaterialinthe fieldlogbook foreachdepth interval
Note water leveldepth inborehole.

19. Drillapproximately6 to12 inchesintothenativebedrock,which
shouldbe a bluegraycolor(EagleFord formation).

20. Followingdrillingoftheborehole,themonitorwellwillbe installed.

21. Monitorweu(s)willbe designedaccordingtothefollowing
specificationsas shown inFigure3-1:

* flushthreaded,2-inchdiameterPVC riserand 0.01/0.02-irichPVC
slotscreen;

* 10-footwellscreenbeginningfrom tustabove the watertable(well
screenplacementwillbe based on fieldobservations);

* 10/20 silicasand filterpack;
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4'x4'Concrete
Lock Monument-type surface completion

pad
WeU Cap

-71= Ground surface

4% Bentonite Portland Type 11
Cement Grout

Monitor Well Casing:
2 inch, threaded, rubber gasket,
flush,Schedule 40 PVC

Grout to surface

Bentonite seal shallextend
2 feet above the sand pack

20/40 sand pack shallextend
2 feet above the filterpack

10/20 sand filterpack shall
extend 2 feet above the top
of the screened interval

Monitor Well Screen:
.2inch, schedule 40
PVC
0.01/0.02inch slot

Screen Length = Variable

Flush jointthreaded bottom cap

REMEDIAL INVESTIGATION

DALLAS HOUSING AUTHORITY

CDM TYPICAL WELL CONSTRUCTION DIAGRAM
WMwvmwommmmism FIGURE 3-1.6ffanapomww amm~ts DALLAS,TEXAS

lgonzale
004702



SociUon3
SamplingEquipmentand Proosdures

• Sandpackatleast2-feetabovethewellscreenfollowedin
ascending orderby bentonitegrout,and Portlandcement; and

• Flushmounted wellcompletionwith 2-footby 2-footconcretepad
and lockingcap.

22- Immediatelyfollowinginstallation,weu(s)willbe developed.
Approximately 10 well volumes of water willbe purged from each
well Existingwellsshould not be developed.

23. Priortosampling and at least24-hoursafterdevelopment, thewater
levelinwellswillbe measured.

24. Followingwater levelmeasurement, thewellswillbe purged. At leastt4,l
3 to5 wellvolumes ofwater willbe purged from each well (orenough c
watertostabilizepH and conductivityreadingsto within10%).
Samples willbe collectedafterthe wellshave returnedto theirstatic

waterlevel.Electricalconductivity,pH, and turbidity(visual)win be
noted foreach gallonofwater purged. Purge water willbe emptied
into55-gallondrun-Lswith linersand Ud.

25. Followingpurging,ground water samples willbe collected.

26. CoUect unfilteredsamples directlyfrom peristaucpump dischargeline.
Filteredsamples willbe collectedby attachingthe 0.45pm in-Unefilter
or flexfilter.

27. Samples analyzed formetalsmust be acidifiedwith nitric-acidtoa pH
of lessthan 2. Placesamples incoolerand maintain temperatureat
approximately4'C.

28. Determine theelectricalconductivityand pH of theground water in
each well.

29. Lock wells.

20. Complete fieldlog book and move tonext location.

31. Ship samples toanalyticallaboratoriesatthe end of each day.

Development and purge water willbe put into55-gaBon drums fortemporary
storage.Each drum willbe marked accordingto themonitor wellfrom which
itscontentscame. Drums and contentswillbe disposed accordingtothe
analyticalresultsofthe ground water. Dnm-Ls Willbe moved behind the
DHA's Rupert Streetmaintenance facilityfortemporary storage.

SurfaceWaterSampling

Surfacewater samples willbe collectedfrom the existingwater bodiesatthe
DHA site.Sample locationswillincludeFishtrapLake theformer West
Lagoon and west forkof theTrinityRiver.Water samples collectedfrom
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SamplingEquipmentandProcedures

FishtrapLakemay requiretheuseofa smallboat.Inthiscase,lifepreservers
must be wom by allpersons.Surfacewater samples willbe collectedinthe
manner describedbelow.

1. Locatesample pointon fieldmap.

2. Traveltosampling location.

3. Begin fieldlogbook notations(team leader).

4. Take two photographs of sampling location.

5. Complete variousdetailsinfieldlogbook such as filmroU and C:J-
photograph number, weather condition, field sampling personnel, etc.

6. Decontaminate sampling equipment with alconox wash and deionized
water rinse.

7. CoHect water sample from approximatelytheone footdepth with C)
eithertheWildco water sampler (Alpha Beta sampler)or PVC bailer.

8. Empty samples intoappropriatesample bottlescontainingnitricacid
(pH of lessthan 2).

9. Placesample intocoolerwith icetomaintain temperature at
approximately 4*C.

10. Complete fieldlogbook and move tonext sampling location.

11. Send or drop offsamples toanalyticallaboratory(ies)attheend of the
day.

Sediment Samples

Sediments samples willbe collectedfrom water bodies present at the DHA
site.Collectionofsediment samples from Fishtraplakemay requiretheuse of
a smallboat. In thiscase,lifepreserversmust be wom by allpersons.
Sediment sampling willbe conducted in the manner describedbelow.

1. Locatesample pointon fieldmap.

2. Traveltosampling location.

3. Begin fieldlogbook notations(team leader).

4. Take threephotographs ofsampling locationor buoy.

5. Complete in fieldlogbook variousdetailssuch as filmroUand
photograph number, conditionof apartment,fieldsampling personnel,
etc.
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SamplingEquipmentandProcedures

6. CoUect sediment withWildco coresampler or hand auger. Samples
should be collectedfrom the0 to 6 inchand 6 to 12 inchdepths or
underlyingnativesoils.

7. Placesamplesinappropriatesample jm. Put jm intocoolerwithice
indouble-sealedplasticbags (cooltoapproximately4*C).

8. Complete fieldlogbook and move to nextsampling location.

9. Send wmples toanalyticallaboratory(ies)at theend ofeachday via
overnightdelivery.

At theend ofeachday,thechain-of-custodywin be filledout forallsamples Ln
collectedattheDHA siteand putintotheappropriatecooler(s).

Waste Samples

Waste generatedfrom theRI/FS sampleswillbe storedonsitein55-gaUon
drums. Sampling willbe conductedas outlinedbelow.

1. Identifydrums ofsimilarmaterials(i.e.,soilorwater).

2. CoUect representativesamples from drum (atleastfourgrabsamples
foreachdrum) and putintostainlesssteelmixing bowl

3. Niixsample thoroughlyand put intosampling jars.

4. Preserve as required based on the sample type and analyses.

5. Complete fieldlog book.

6. Send samples toanalyticallaboratory(ies)as needed viaovernight
deliveryor laboratorypickup.
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Section4

Sample Designation

Sampletrackinganddocumentationwillinvolvetheuseoffieldlogbooks,
samplepreparationandtrackinglogbooks,fieldmaps,sitephotography,
samplelabelin&andchain-of-custodyforms.Theseproceduresallowtracking
ofeach sample from thetime ofcollectionthrough thepreparationprocessto
receiptby thelaboratory.

FieldSampling Operations
C)

Fieldsamplingcustodyand documentationwillincludesample logbooks,log 0
sheets,fieldmaps, sitephotography,and sample labelingand chain-of-custody0
forms.

Log Books

Each sampling fieldteam leaderwilluse a logbook torecordallsampling
activities.Fieldlogbooks willbe numbered and bound. Inthefieldlog
books,team leaderswillrecordthedateand time ofsample collection,the
sampling location,thesample identificationnumber, sampling.personneland
otherspresent,weather and otherconditionsatthesite,a photographiclog,
and otherpertinentsampling eventsinchronologicalorder.

The fieldteam leaderwilluse separate,prenumbered and bound logbooks to
recordinformationpertinenttotheRI/FS. The taskleaderwilldocument the
majoractivitiesofthesampling,alongwith any additionsto or deviations
from plannedactivities.A designatedfieldtaskleaderwin document all
informationconcerningsample collection,custodyand documentation.

Sampling duringthe RemedialInvestigationwillincludesoil,groundwater,
surfacewater,and sediments.Each of thesamples from theabove media will
be assignedunique identificationnumbers based on the followingprotocol:

• The firsttwo digitswillrepresentthe projectidentificationcode and will
be "Rr';

• The nexttwo characterswillidentifythelocation(e.g.,MW formonitor
wellorSB forsoilboring);

• The locationcode willbe followedby a two or threedigitcode indicating
thesitelocation(i.e.,MW-01 through08 orSB-11 through 19);
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Sitelocationcodesforsurfaceand subsurfacesoilsampleswillbe followed
by anothercode indicatingthesample depth interval(i.e.,0-1inch or 5-6
feet,etc.)

For example,thesample identificationnumber. RI-SB-11(5-6foot)would
indicatea subsurfacesoilsample collectedfrom soilboring11 atthe 5 to6 foot
interval.Identificationcodes forthe differentmedia willbe as follows:

• SoilBorings-SB;

• Monitor Wells-MW;

• Surface Water - SW; CC)

• Sediment -SD; and

• Waste samples from auger cuttings,monitor wellpurging,or
decontan-dnationwater -WW.

Sample identificationnumbers willbe assignedby thetaskleaderpriorto
sample collectionutilizingtheinformationinSection2 ofthisplan.

Sample Tags

Each collectedsample willhave a completely flued-insample tagsecurely
attachedtoit.Tags willincludethe Projectcode,locationofsampling site,
type ofsample,analysesrequired,time of sampling and theinitialsof the
Sampler.

Following collectionof each sample depth,thecomplete sample identification
number willbe marked on thesample containerand lid.Soil,groundwater,
surfacewater,and sediment sample bottlesreceivedfrom the laboratorywill
be appropriatelylabeledwith an indeliblemarker. AU samples willremain in
custody ofthe team leadersuntilthey are relinguishedatthefieldfacility.

Alisamples willbe shipped (orpicked up by couriers)under cliain-of-custody
eitherdailyor ever.,,two days tothe analyticallaboratory.The fieldtask
leaderwilldocument allshipments inthe sample logbook.

Chain-of-Custody Record Sheets

Custody recordswillbe used forthe samples collectedattheDHA Site.The
forms willbe correlatedwith thesample collectiontags;requestedinformation
willhave thesame heading on both. The sampler or sample custodianwill
complete a Chain-of-CustodyRecord to accompany each sample shipment
from the fieldtothelaboratory.A sample Chain-of-Custodyform isprovided
atthe end of thissectionas Figure4-1.
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SampleDesignation

Thecustodyrecordswillbeusedfora packagedlotofsamples;more thanone
sampleWillusuallyberecordedononeform.More thanonecustodyrecord
sheetmay be used forone package,ifnecessary.Theirpurpose isto
document thetransferofa group ofsamples travelingtogether;when the
group ofsamples changes thecustodyrecordisupdated.

Generaluse instructionsfollow:

Usinga Two-PartCustodyRecord Sheet

• The originatorfillsinallrequestedinformationfrom thesample tags.

• The originatorsignsinthe"Relinquishedby" box and keeps thecopy.

• The originalrecordsheettravelswith thesamples.

• The person receivingcustodychecksthesample tag informationagainst C)

thecustody record.They alsochecksample conditionand notesanything CD

unusual under "Comments" on thecustodyform.

• The person receivingcustodysignsin theadjacent"Receivedby" box and
keeps theoriginal.

• The Date/Time willbe thesame forboth signaturessincecustodymust be
transferredtoanotherperson.When samples are shipped viacommon
carrier(e.g.,FederalExpress),thedate/timewillnot be thesame forboth
signatures.

• When samples areshipped viacommon carrier,theoriginaltravelswith
thesamples and theshipper(e.g.,FieldSample Custodian)keeps thecopy.
Shippingpapers,billsoflading,etc.are consideredas partof thechain-of-
custodydocumentation.

• Inallcases,itmust be readilyseen thatthesame person receivingcustody
has relinquisheditto thenextcustodian.

• Ifsamples areleftunattendedora personrefusesto sign,thismust be
documented and explainedon thecustody record.

QuestionsIProblemsConcerningCustody Records

Ifa discrepancybetween sample tagnumbers and custody recordlistingsis
found,theperson receivingcustodyshould document thisand properlystore
thesamples. The samples shouldnot be analyzeduntiltheproblem is
resolvedby contactingthefieldsample custodianor otherdesignated
responsibleauthority;e.g.,theappropriateQA coordinator.
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Theresponsiblepersonreceivingcustodyshouldattempttoresolvethe
problemby checkingallavailableinformation(othermarkings on sample
container,typeofsample,etc.).He shouldthendocument the situationon the
custodyrecordand inhisprojectlogbookand notifytheappropriatesample
custodianby thefastestavailablemeans, followedby w-rittennotification.

Changes may be writteninthe "Conunents"sectionof theCustody recordand
shouldbe initialedand dated. A copy ofthisrecordshould accompany the
writtennotificationto thesample custodian.A completecopy of the
documentationofthe problem and itsresolutionshould alsobe providedto
theQA coordinatorand submittedto theprojectfiles.

Laboratory Custody Procedures CD
Ir-

The CLP laboratoriesroutinelywork withCLP custodyproceduresand will rl-
implementthem forthiswork assignment.Non-CLP laboratorieswilluse qzt
sampleidentificationrecordsand custodyrecordstosatisfytheCLP or 0
equivalentrequirements.These requirementsareoutlinedbelow: C)

Upon receiptatthelaboratory,eachsample shipment Willbe inspectedto
assesstheconditionof theshippingcontainerand theindividualsamples,
and theconditionor integrityof thecustodysealson a receivedshipment
ofsampleswillbe documented atthetimeofreceiptofthe laboratory.

• Enclosedchain-of-custc>dyrecordswillbe cross-referencedwith allthe
samplesin theshipment;theserecordswillbe signedby thesample
custodianand placedin theprojectfile.

• Sample custodianwillcontinuethechain-of-custc>dyby assigninga unique
laboratorynumber to each sample on receipt;thisnumber identifiesthe
sample through allfurtherhandling.

• Internallog books and recordsthatmaintainthechain-of-custody
throughoutsample preparationand analysis,and datareportingwillbe
kept.

Sample Shipment

Each sample shipped willbe packed inaccordancewith Department of
Transportation(DOT) regulationswhich includedocumentationrequirements.
Inaddition,eachsample willbe identifiedwitha sample identificationtag,
and willbe listedon the chain-of-custodyrecordcompleted foreach sample
shippingcontainer.The fieldsample custodianwillnotifythelaboratory
sample custodianofsample shipment.
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Security

Severalsecuritvmeasures willbe implemented duringtheRI/FS field
sampling tomaintaintheintegrityofthesamplesduringthecollectionprocess.
In thefield,samples willbe maintainedin thepossessionofteam leaders,or
lockedinsidefieldvehicles,untilrelinquishedatthefieldfacility.The field
facwty willbe designatedas a securedarea,accessibleby approved personnel
only.

C)
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Section5

SampleHandlingandAnalysis

SampleHandling

EnvironmentalsamplescollectedattheDHA sitewillincludesoil,ground
water,surfacewater,andsediments.Theproperhandlingofthesesamplesis
criticaltoobtaininghighqualityandusabledata.Theaspectsofsample
handlingdetailedinthissectionincludepreservationmethods,typeof
samplingcontainers,shippingrequirements,and holdingtimes.A summary
ofsample handlingrequirementsforeach analyticalparameterproposed in the
FSP ispresentedinTable 5-1.

Archived Soil
C)

Archivedsoilsamples from theCDM 1991/1992soilsampling exerciseswillbe
reanalyzedforArsenic,Cadmium and TAL on a selectivebasis.Ifany ofthe
archivedsamples have insufficientvolume foranalysesor have been lost,
CDM wM resamplethe gridpointsas reconstructedfrom fieldsamplinglogs.

Soil

Samples tobe analyzedforTCL willbe removed directlyfrom thesplit-spoon
and placedintosampling On. Composite soilsamples consistingof soU
removed from thesplit-spoonsampler willbe mixed and placedinto500 n-d
wide mouth jm foranalysis.No preservationisrequiredforsoilsamples.
Samples analyzedforTCL will,however,requirecoolingto4*C. Samples will
eitherbe pickedup by thelaboratory(localservice)or shipped tothe
laboratoryviaovernightdeliveryservice.Holding timeforTCL issevendays
untilextraction.

Groundwater

Ground watersamples willbe collectedfrom monitorwellsinstalledatthe
DHA site.Sample containersforground waterwillbe as follows:

• Metals:1-literplasticbottle;

• VOCS: 2-40ml glassvolatileorganicanalysis(VOA) vials;

• BNAS: 1-literglassamber bottle;and

• Water Quality:1-literglassorplasticbottle.
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Table 5-1

RI/FS OAPP
AnalyticalMethods, References,and Method DetectionLimits

DallasHousing Authority

Matrix Parameter(s)
Sa

Digest Method
n

-@AnalysisMethod References
mple Prep. Extractio Sample

Soil Metals(Pb,As, Aciddigestdistillation Method 6010 (ICP) U.S. EPA, Test Methods forEvaluating
and Cd) SolidWastes, SW-846 3rd Ed.,11tB6.

Inorganic 1993 SOW Extraction 1993 SOW U.S. EPA CLP InorganicsStaterrentof c
TargetAnalyto (ICP,GFAA, CV, Work, ILM03.0 c
List(rAL) etc.)

OrganicTarget 1993 SOW Extraction 1993 SOW U.S. EPA CLP OrganicsStaternentof c
CorTpound List (GC/MS, GC/ECD) Work, OLMOI.9 c
(TCL)

GrainSize per Method ASTM D-2216 Affedcan SocietyforTestingand I
Distdbution Matedals 1980

Moisture per Method ASTM D-2216 Amedcan SocietyforTestingand I
Content Matedals 1980

TotalOrganic per Method Method 9060 U.S. EPA, TestMethods forEvaluaflng I
Carbon SolidWastes

SW-846 3rd Ed. 11/86

Ground Inorganic SOW extraction saw U.S. EPA CLP lnorganlcsStatermntof c
Watee TargetAnalyto Work. ILMOI.0 c

List(TAL)

OrganicTarget SOW extraction SOW U.S. EPA CLP OrganicsStateffentof c
Coffpound List Work, OLMOI.9 c
(TCL)

TotalDissolved per Method Method 160..Il U.S.EPA, Methods fortheCheffical 5
Solids(TDS) AnalysisofWater and Wastes,3/83

Alkalinity None Method 310.1 U.S. EPA, Methods fortheChenical 1 .
AnalysisofWater and Watstes.3/83

0 0 4 7 1 !S
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Table5-1(Continued)

Sample Prep.Extraction Sample
Matrix Parameter(s) ftest Method AnalysisMethod References

I
Surface Inorganic SOW Extraction SOW U.S. EPA CLP lnorganicsStatementof CL
Water2 TargetAnalyto Work 1990,ILM03.0 CR

List(TAL)

OrganicTarget 1993 SOW Extraction SOW U.S.EPA CLP OrganicsStatenwntof CL
Compound List Work 1991,OLM01.9 CR
(TCL)

Alkalinity Fiftered Method 310.1 U.S.EPA, Methods forthe Chemical 1.0
AnalysisofWater and Wastes,3/83

Total per Method Method 160.2 U.S.EPA, Methods forthe Chemical 5
Suspended AnalysisWater and Wastes,3/93
Solids(TSS)

Nitrate/Nftrfte per Method Method 353.2 U.S.EPA. Test Methods forEvaluating 0.0
SolidWastes, SW-846, 3rd Ed., IIiB6

Kieldahl per Method Method 351.4/ U.S.EPA, Methods forthe Chemical 0.0

Nitrogen 351.2/351.3 AnalysisofWater and Wastes, 3/83

Sediments Inorganic SOW Extraction SOW U.S.EPA CLP lnorganicsStatementof CL
TargetAnalyte Work, ILM03.0 CF

List(TAL)

OrganicTarget SOW Extraction SOW U.S. EPA CLP OrganicsStatementof CL
Compound List Work, OLM01.9 CF

I(TCL) I 1 -1

NOTE: 1) Ground wateralsoanalyzedforAlkalinity,Conductivity,and TotalDissolvedSolids(TDS)by Methods 310.1,120.1,and 160.1;
2) SurfacewateralsoanalyzedforAlkalinity.Conductivity,and TDS by Method 310.1,120.1,and 160.1;respectively.

004716
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Section5
SampleHandlingandAnalysis

Theholdingtimesfordissolvedmetalsissixmonths.Thesesampleswinbe
acidifiedonsitewith nitricacidtoa pH oflessthantwo. The holdingtimes
foranalysisoforganiccompounds is14 days forVOCs and seven days until
extractionforBNAS. Samples analyzedforVOCs and BNAs must be cooledto
approximately4*C. VOCs willbe preservedwithhydrochloricacidto a pH of
lessthan 2.

SurfaceWater

Seven surfacewater samples willbe collectedfrom the DHA site.AU samples
analyzedformetalswillbe acklifiedto a pH oflessthan2 withnitricacid.
VOCs willbe preservedwithhydrochloricacidtoa pH of lessthan2. AR
sampleswillbe storedin a coolerat a temperatureofapproximately4*C.

Sediments

14 sedimentsamples willbe collectedfrom the DHA site.AU samples willbe
cooledtoapproximately4*C.

Waste Samples

Wastes generatedfrom theRI/FS sampling processwillbe collectedand
analyzedtoensureproperhandlingand disposal.These wastesareexpected
toincludeaugercuttings,purge waterfrom themonitorwells,and
decontaminationwater.Wastes willbe put into55-gaUondrums for
temporarystorage.AU drums willbe marked withcontentsand dates.One
compositesample willbe collectedfrom each waste steam foranalysis.
Samples willbe collectedfrom each drum, put intoa stainlesssteelmixing
bowl,mixed,and placedintoa mmple jar.

Sample Analysis

As discussedinprevioussections,sampling attheDHA sitewillinclude
groundwater,surfacewater and sediment,surfacesoilsand subsurfacesoils.

Table5-2summaries thenumber ofsamples tobe collectedper media,and the
number and typeof laboratoryanalysestobe performed. A completelistof
alltheparametersto be analyzedatthe DHA Siteand theanalytical
methodology isprovidedinAppendix A.

Archived Samples

Samples from previousCDM investigationswillbe re-analyzedforarsenicand
cadmium, and selectedsamples willbe re-analvzedforTAL. The purpose of
thisre-analysisisto definethecontaminantsoiconcerninthesurfacesoils.
Duplicatesamples willbe analyzedon a frequencyof once every20 samples.
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TABLE 5-2

RI/FS ANALYTICAL SUMMARY

FIELD SAMPLING PLAN

DALLAS HOUSING AUTHORITY

Samples FieldOA/QC Ana@m

Sample Media # of Blind Rinstate
Samples Duplicates Standard TripBlank Blank As. Cd TCL

ArchivedSolis 726 15 15 678 -

GroundwateO" 16 1 1 1 10

Subsurface
Solls 24 1 1 9

Sediments 14 1 - 4

SurfaceWalse"
14 1 1 1 4

SurfaceSolisat
Bodngs 12 1 - - -

(1) Includesfilteredand nonfifteredas separatesartoes
(2) For soilsIncludes:TOC and grainsize;forwaterIncludes:TSS, akallnhy.Nitrateand Nlftfte

0047 18
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Section5
SampleHandlingand Analysis

SurfaceSoilsISubsurfaceSoils

As previouslydiscussed,soil,sampleswillbecollectedduringtheinstallation
of monitoringwellsand borings.The samples willbe screenedusing head
space analysesperformed inthe field.Based on theseresultsand the physical
descriptionofthe sofl,samples willbe selectedforlaboratoryanalyses.
Analyses ofthesamples willallow empiricalcalculationofpartition
coefficientstobe used inmigrationand clean-upassessments.Analyses
performed forthispurpose includenahn-alorganiccarbon content,grainsize,
and moisturq content.

One soilsample from each monitor well and boringwillbe analyzed forthe
ftfflCERCLA CLP TAL/TCL analysesbased on fieldobservations.Allother
samples willbe analyzedforTAL One duplicatesample Willbe conectedfor
every 20 soU samples collected.

Groundwater

To verifythe totalnature of the contaminants, the groundwater samples will
be analyzed forfullTCL and TAL compounds. Both filteredand unfiltered
samples willbe collectedforTAL analyses.This includesallparameters
routinelyanalyzedunder theSuperftmd program including:

• Volatiles
• Sen-d-volatiles
• Metalsand cyanide
• PCBs and pesticides

The data collectedthrough the groundwater relatedactivitieswillbe evaluated
inconjunctionwith dataacquiredduring sampling of othermedia. This Will
provide a means fordevelopinga thorough understandingofthefateand the
extentof the contaminants such thatbaselineriskscan be estimated.

The groundwater sampling protocolisdefinedmore completelyinSection3.1.
One duplicateor co-locatedsample willbe collectedforTAL/TCL analyses
during thegroundwater sampling.

SurfaceWater and Sediment Samples

Surfacewater and sediment samples willbe collectedfrom FishtrapLake,the
former West Lagoon and theWest Fork of theTrinityRiver.Seven water
samples and 14 sediment samples willbe collectedfrom seven locations.AU
surfacewater samples willbe analyzed forTAL metals. Three surfacewater
samples willbe selectedatthe discretionofthe fieldteam leaderforTCL and
generalwater qualityanalyses.One duplicateTAL/TCL sample willbe
collected.

Sediment samples willbe collectedfrom two intervalsateach location.AU
sediment samples willbe analyzed forTAL metals.One sediment sample
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section5
SampleHIndlingandAnalysis

fromeachwaterbodywillbecollectedandanalyzedforTCL. One TAL/TCL
duplicatewillbe selectedatthediscretionof thefieldteam leader.

TravellTripBlank

A travelblank consistsofa setofsample containersfilledina locationaway
from the sitewithdeionizedor otheranalyte-freewater takento thesampling
site,and returnedalongwiththefieldsamples tothe laboratorywithout
havingbeen opened inthefield.Thiswaterpreferablyshouldbe ofthesame
qualityas themethod blankwaterused by the laboratoryperformingthe
specificanalysis.Thesetravelblv*s willbe handled and bwzported inthe
same manner as thesamplesacquiredon a givenday. For thepurposesof 0
thisinvestigationtwo travel/tripblankswillbe included.These sampleswill C\j
be analyzedforVOAs (Method 8240). r-

DecontaminationRinsateBlank
C:t
C)

A decontaminationrinsateblankconsistsof rinsatewater from thefinalstage C)

ofthe samplingequipment decontaminationprocess.A decontamination
rinsateblank willbe collectedforevery20 soilsamples couected.
[Groundwater samples willbe collectedusing dedicatedordisposalbailers.]
AU rftisateblank samples willbe analyzedforTAL metals.

Field Blank

Fieldblankswillbe collectedata frequencyof one forevery20 fieldsamples
collectedduring thefieldactivities.

For each type ofsample collected,a sample containerwillbe randomly
selectedand filledwith analytefreewater in thesame manner asa collected
sample. Thiswillsimulateactualsiteconditionsand provideverificationthat
sample handlingand collectionprocedureshave or have not affectedthe
qualityofthesample analyses.No fieldblankswillbe analyzedunlesstripor
hnsate blanksarecontaminated.

TriplicateVolume

Triplesample volumes willbe collectedata frequencyofone per20 samples.
These additionalsample containerswillbe labeled"formatrixspike/matrix
spikeduplicate"and willbe used by the laboratoryfortheirinternalquality
control.
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=M"RC TAR=? ANALTrtLIST (TAL)

contract mavdred
Detection Limit

200
Aotlu"W
Also"* 10
But= 200
noryulm 3
oadwlln 3
cauum sm
VAnsim 10
ftwt so
ewer 25 C\i
int IN
&*ad 3
NILP"LM sm
mantamas Is
matt=7 0.2
Nickel
fttaaalus sm
SelerAm 5
Silver to
$Odi= sm
nallim 10
waaa"m so
&Lot 20
cyanide to

(1) Subjectto thewastrlettem8"cLfL*dLa the firstpageof PartC, SectionTV
of InhibitD (Altanwtolktho" - Cat"tirephLeFailure)my amlytlea motbod
"seLfL*din SM bddblt 0 saybe utilized" 19% " thedoe@entedLwtr@at
ormtbod detectionlimitsmet theContractRequiredDetectionLLidt(CRDL)
nquir@ents. 191&Mrdetectionlimitsmy mdy be umedLe thefollovin
glrtuwtames:

If thesample--omeatrationam**& fivetime thedetectionUalt of
do iwtramat ormotbodIn me, thevalueany be w"orted evendwugh
do Lmtvmaat ofastm& detectionlimitany set equaldw Gmtract
Raq"red DatectimL&aLt. MLisLe LltustratedIn theamm*le belov:

perlaw:

ObtbadIn we m ICIP
lmtnmat DetectionUsLt CIOL)m 40
ample somentration0-220
ContractReq"redDetectionLimit(COL) 3
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TAR= LIST =) AIM C\j
CON7UCT RLQMM QUAICTITATIONLIMM (CRQL) r-

4czl-

C)

C)

NOTE: The values In these tables are quantitation ILmits, = absolute
detection IL*Lts. The asount of material necessary to produce a detector
responsethat can be identified &ud reliablyquantifled Is greater than that
needed to simplybe det*cted above the backgroundnoise. The qwmtit&tlon
limits in these tables are met at the concentrations La the ample equivalent
to the concentrationof the lowest "ILbr&tLon standard amlyzed for each
analyte.

Specificquantlt&tlon ILaits are highly matrix dependent. The quantltation
ILmits ILated heroin are provided for guide=* and may not always be
achievable.

The CRQL values listed on the following pages are b"ed m the analysis of
awles according the "ocLfic&tL*w given La txhLbLt D. For each fractl*n
NW a&trix. & brief synopsis of the sampling h&rAlLng md analysis steps La
&Ivan. &Iona with an exm*lo calculation for the CRQL value. All CRQL values
are rourw*d to two sipLfL"nt figures. For soll eagles, the moisture
content of tb4 "oples La DU emlderod La these oxm*lo eacul&tL*w.

A2
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TARGZT LIST (TCL) AND COROACT ROARED QUArnTATION LMTS (CRQL)

LOW d. On
am 12LI JAU ULM

tiles r nip /L IF fvkirl

1. Chlor@tbass 74-17-3 10 10 1200 (30)
2. S@@tham 74-83-9 10 10 uoo (30)
3. Vinyl Chloride 73-01-4 10 to uoo (50)
4. Chlemdkmo 73-00-3 to 10 UDO (50)
S. Xethylow Chloride 75-09-2 10 to uoo (50)

S. Agetow 67.".l to 10 uoo (50) u-I

7. C4wbou Kaulfide 75-15-0 10 to UDO (50) C\i
S. I,I-Dichloreetheas 75-35-4 10 10 1200 (50)
9. 1.1-Dichlotoothans 75-34-3 10 10 1200 (50)

10. 1.2-Dituoroothene (total)$40-59.0 10 10 1200 (50)

12. Chlorofo:u 67-66-3 10 to 1200 (50) C)

12. 2.2-Dichlor"tbane 107-06-2 10 10 1200 (50)
23. 2-Dutanons 79-93-3 10 10 1200 (50)'
14. 1.2.2-Trichler"thans 71-55-6 10 10 1200 (50)
15. Carbon Tetrachloride 56-23-5 10 10 1200 (50)

26. Irmodlcblor~thans 75-27-4 10 10 1200 (50)
17. 1.2-DitMoropropam 78-87-5 to 10 2200 (50)
11. cis-2.3-Dichlorepropens 20061-01.5 10 10 1200 (50)
19. Trichlorootheas 79-01-6 10 10 2200 (50)
20. Dibrosochlormothans 124-48-1 10 10 1200 (50)

21. 2.1.2-Trichloroothane 79-00-5 10 to 1200 (50)
22. bonsons 71-43-2 10 10 3,200 (50)
23. trans-2.3-tlchloropropons 10061-02-6 20 10 1200 (50)
24. Brosofors 75-23-2 10 10 IL200 (50)
25. A-Mothyl-2-pentanons 108-10-1 10 10 :L200 (50)

26. 2-Moxwwne Sol-78-6 10 10 3,200 (50)
27. Totrachloroothens 127-18-4 to to uoo (50)
2S. 'rolu*ra 108-81-3 3.0 to 3.200 (50)
29. 2,1,2,2-Tetrachloroothans 79-34.5 10 to :L200 (50)
30. ChlOrObSUOVA los."-7 10 10 1200 (50)

31. Ethyl somera 100-41-4 20 10 1200 (50)
32. Styrene 100-42-5 10 to 121DO (50)
33. Xylems (Total) 1330-20-7 10 to 1200 (50)

* QuantitationIL&Lta listed for BeLl/sedLagetare b"od on vat woi&ht. reA
quantitationlwts "Iculatod by the LLboratoryfor soil/sodLmnt,
calculatedon dry weight basis " requiredby the contract,will be higher.

Note that the CRQL values listed on the precodlng page say Mg be those
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specifiedIn previous CLP Statownts of Work. Those V&IUGB are got at
concentrationsLa the sm*lo equivalent to the concentration of the lowest
-calibrattoost&ra&rd specified ln.UhLbit 0 VGA. Lower quantitatlan ILmits
say be achievable for water &=plea by employing the Statemat of Work for
Low Comentr&tlDn Water for Organic Analyses.

voLATnm

A 5 eL vol@ of water La pwpd with an lmrt S" at =bleat t*Weratwo.
mw volatiles are tramd an "ILd sorbdmtso Md deserbod dftoctly late the
OCAM. fbr a sample with "opomd 2 at the MQL of 3.0u&*'L:

(20 u&/L) (5 mL) (10*3LAGL) m 30 a 10-3a& - 30 ag m 08 CC "I@

C\"

r-
cZ@4 *A 3 & aliquotof tba soll/s*dL=nt sm*le La &"ad to a volum Of water In

purge tube. heated. and pwged with an Lmrt gas. The vol&tLIes are trapped. C)
and later dssorbod directly onto ths CC/KS. for a om*le with compound X at

C)
the CRQL of 10 mg/Kg:

(10us/Kg) (5 S) (10*3Kg/&) 50 a 10*3 ug 50 ag an the CC colmn

A 4 g aliquotof soil/s*dLmat is extractedwith 10 aL of methanol, and
filtertdthroughgl"s wool. Orly I aL of the mths I eztt"t La taken for
screeningand malysla. gased on ths results of a CC/77D screen, an aliquot
of the wth&nol extract In &"ad to 5 aL of reagent water and pwged at
&ubl*nt t&Weraturs. The largest aliquot of extract comidered La gahibit D
Is 100 uL. Yor a ammle with compound I at ths CRQL of 1200 ug/Kg:

(1200 ug/4) (4 S) (10-3Wg) - 4800 a 10-3ug - 4800 a&

This mt&rl&l Is contained In ths 10 aL methanol extract:

(4800 a&)/ 10 aL - 480 a&/aL

Of which. 100 uL are purged from tM reagent water.

(480 a&/aL) (100 vAL) (10-3 aL/uL) - 480 a 10" a& ) 50 ag an the CC colmn

loot@that for both low and MdLue soil/bodimat samples, vhlle It may affect
the purging offLcitncy. the volume of reagent water used La the purgin&L
process&no na affectthe"Iva&tLow.

A4
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UgM aMn= LIST (=).An CMMUM &== QUAMUTION UMITS (CRQL)

gm Lluits*

IAW Xed. On

am Aga Aal L&Lm
AIR, up UR IF finrl

34. Phowl IN-95-2 10 330 IOM (20)
33. bLs(2-Cblozwtbyl)otbat ulo"04 10 330 INCO (20)
36. 2-Chlecopbowl 95-57-8 10 330 SO= (20)
37. 1,3-blaUerebomaw $41-73-1 10 330 10000 (20)
38. 1.4-Kou- 106-"-7 10 330 1000 (20)

39. 2,2-DICUO:si m Do "-so-I 10 330 10000 (20)
". 2-Nothyllbowl gs-"-7 10 350 10000 (20) C\i
41. 2.2'-oxybis

10000 (20)(I-Caeropropar,e) 108-60-1 10 330
42. -4-Kethylphanol 106."-s 10 330 10000 (20)
43. I-Xltroso-di-a-

PTOPYIMTVA 621-"-7 10 330 10000 (20) C:)

Sea--bler"tham 67-72-1 10 330 10000 (20)
45. nitrobantera 98-95-3 10 330 10000 (20)
46. Isophorone 78-59-1 10 330 10000 (20)
47. 2-'Nltrophosol 81-75-5 to 330 10000 (20)
41. 2.4-DL&othylphosol 105-67-9 10 330 10000 (20)

49. bls(2-Chloroothosy)
awthans 111-91-1 to 330 10000 (20)

50 2,4-Dichlorephanol 120-83-2 10 330 10000 (20)
51. 2,2.4-Trichlorobentens 120-82-1 to 330 10000 (20)
32. Saphth&lono 91-20-3 to 330 10000 (20)
33. A-Chloroaniline 106-47-8 to 330 3.0000 (20)

54. Nsz"hlorobut&&L*rA 87-61-3 10 330 10000 (20)
55. A-Chloro-3-mthylphanol 59-50-7 10 330 10000 (20)
56. 2-Nothylnaphthalons 91-57-6 20 330 10000 (20)
57. Nowthlarocyclapent&dLens 77-47-4 to 330 10000 (20)
53. 2.4,6-Tridaerepbonol S$-"-2 to 330 10000 (20)

59. 2.4,5-Trichlorvpbsool 95-fS-4 25 too asw (50)
60. 2-Cblorompbthalem 91-38-7 20 330 3,0000 (20)
61. 2-NitroanilLrA 99-74-4 is am 25000 (50)
62. blmtbylphthalate 131-11-3 to 330 10000 (20)
63. Atenaphthylent 208-96-8 to 330 10000 (20)

2,$.Divtltrotol,,,i- "G-20-2 to 330 10000 (20)
65. 3-Sitroanilins "*09-2 25 am 2$M (50)
66.Acomphtb*rA 13-32-9 to 330 10000 (20)
67. 2.4-binitraphowl 51-28.5 25 $Do 25000 (50)
68. 4-Pltraphanol 100-02-7 25 100 25000 (50)

o Provimaly knows by the u@ bLs(2-CkaoroLsopropyl)other
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an LLaits*
LOW jgad. on

Waterfiall A"l a"=
--GALIWMsr ur/L (rirl

go. blbomofuran 132-"-t 10 330 10000 (20)
70. 2,4-bLmltrotelmow 121-14-2 10 330 10000 (20)
71. vlotbylpbtbalate "-66-2 10 330 10000 (20)
72. 4-Mor*PbOWI-PbaWl

odor 7005-72.3 10 330 10000 (20)
73. Flow@ 46-73.7 10 330 10000 (20)

74. 4-nitf*=Llim 100-01-6 25 so 25M (50)
73. 4.6-bbdtre-2-mtbylpheml 534-32.2 25 goo 2$M (50)

.76. 9-fdtroooapbouyl=Lao 86-30-6 10 330 10000 (20) cc,
77. 4-SrmophMl-pbouylotbor jol-35.3 10 330 ZOM (20) C\i
71. NexacUorobouz*rA 118-74-1 10 330 10000 (20)

79. pfzt&cbloropbonol 87-86-5 25 800 25000 (50)
30. Pbownthre" SS-01-8 10 330 10000 (20)

C)81. Antbracera 120-12-7 10 330 10000 (20)
82. carb&zolo 66-74-1 10 330 10000 (20)
83. Di-a-butYIpbthalate "-74-2 10 330 10000 (20)

". F%um=tbom 206-"-0 10 330 10000 (20)
85. Pyrom 129-00-0 10 330 10000 (20)
Is. Autylbenzylphthalate 85-68-7 to 330 10000 (20)
87. 3,31-Dichlarobanxidine 91-94-1 10 330 10000 (20)
88. losto(&)anthratene 56-55-3 10 330 10000 (20)

89. Chrysene 218-01-9 10 330 10000 (20)
90. bis(2-Ithylhazyl)phthalat* 117-81-7 10 330 10000 (20)
91. Di-n-oct-ylpbthalate 117-"-0 10 330 10000 (20)
92. berao(b)fluoranthene 205-99-2 10 330 10000 (20)
93. loozo(k)fluorantbane 207-08-9 10 330 10000 (20)

94. loaxo(a)"rone 50-32-1 10 330 1000-0 (20)
95. laftoo(1.2.3-ed)p]rritne 193-39-5 10 330 10000 (20)
96. Dibent(a.b)anthracerA 53-70-3 10 330 1=0 (20)
97. Se=o(&,h.i)perylons 191-24-2 to 330 10000 (20)

* Quantitationlwts listed for soil/a*dLmnt &re b"ad on vat w*Ltht. Tbo
qwwtitaticmILultscalculatedby the laboratoryfor soll/"dlaont,
calculatedwo dry weight basis am req"red by the amtract. wLI1 be bigmr.
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SZKMLU7=

.XKULJLURIU

A I L vol@ Of Water Is extracted-Laa C=tL=W" ILquid-llqrAidextractor
with mtbylem chlorideat a pH of approximately2. This extract Is reduced
La volum to 1.0 UL,-and -a L uL vol@. La Lajacted onto-the CC/K$ for
analysis. lbr a "Ople with @@opImd X at tM CRQL of 10 a&/L:

(10 qVQ (I L) - 10 us In the orig4m] =Uaet

awn the ==act is "nosattated. $us material Le oo"&Lu" ta the I EL
*Owontrated mtr"to of Which 2 uL am 14*eted laft dw Lmtnmmt:

(10 ug/aW (2 uL) (10-3stag@) - n a 1003ug - 20 ag m dw OC sel@ oll
C\l

A 30 g soil ample Is extracted three time with nothyleas aMorLde/seetam
at m6L*nt pH-rby sonic&tlcm. fte extract La reduced in volme to 1.0 aL.
and a 2 uL volme La Injected onto the CC/KS for analysis. IPOTa &ample with
4*wpound X at the CRQL of 330 ug/Kg:

(330 ug/Kg) (30 a) (10-3Wg) - 9900 a 10-3ug - 9.9 ug

Vhen the smml* extract is to be m&bjoctod to Gel Ponw&tL&n Chrmatography
(IA&ULW) to remove bigh molecular weight Latorforemes, the volme of the
extract Is Initiallyreduced to 10 mL. This 10 aL La put through the GPC
column. and only 5 aL are collected off the CPC. ?Mt 5 aL volum La reduced
to 0.5 aL prior to analysis. Therefore:

(9.9ug/10UL) (5SL) - 4.95ug

ThLs materialis containedIn the 0.5 aL extract,of vhleb 2 uL are Injected
Ltitothe Instrument:

(4-95ut/0-5aL) (2 uL) (10-3&L/uL)- 1.91 a 10-1ug ) 20 ng vn ths CC column

A I g soil sampleLa extractedewe with 10 aL of mthylow &Merida/&totem,
wbith is filteredthroughglass wool to comwe partlel" of s*Ll. The
filteredextractLa dwn subjectedto Gn *I&= up, sod mly 5 aL of extract
are collectedafterCPC. 2hLo extractLa reducedIn volum to 0.5 aL. of
which 2 uL are Lnjsctsd onto the CC/XS. JP*ra "ople with compound I at the
CRQL of 10,000 ug/Kg:

(10,000ug/4) (it)(1cr3U/S) - to us

(conti=md)

A7 mxol.2 1/91

lgonzale
004729



Sonivelstiles,sedlm SOLI, 44mti=aad

?Us materialLa c*nw=d In the 10 aL s=act. of which only 5 aL are
collected after CIPC:

(10ug) (5UL/108L)- 5 us

Mw volme of this extractIs reducedto 0.5 aL, of i&lcb 2 aL are Injected
tau the Imtramat:

(5 09/0-5UL) C2 UIL)Clo*3 20 a logsmg m 20 ag @ do cc "I@

ItLEbtomivolstllo sompotawsare O&Iorated aml" only a few Point bdtl&l
"ILbr&tLm. with do Umat standardat 50 as. gwrefore, dw MQL values
for tb"o eight *"*gums are 2.3 tims btl@Ar for &3.1metric" md le"Lo.

A8 MXDI.L 12/90
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